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@ A system and method using canonical telephone 
numbers which allows automatic calling with any 
location in the world Independent of the caller's 
location. The caller canonical telephone number ahd 
a plurality of caller prefixes are stored within the 
system. A telephone directory stores a plurality of 
callee canonical telephone numbers for locations 
throughout the world. The caller manually enters a 
callee telephone number or selects a callee tele- 
phone number from the telephone directory. The 
system determines if the callee telephone number is 
a canonical telephone number. The system expands 
non-canonical telephone numbers to canonical form 
using known telephone numbering rules for various 
countries. The system uses the callee canonical 
telephone number and the caller canonical telephone 
number to determine which digits of the callee ca- 
nonical telephone number must be placed on the 
telephone line to complete the call. The system then 
adds the appropriate prefix for international, long 
distance, or local telephone calls to generate a final 
callee telephone number. . 
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Cross-Reference to Related Application 

This application is a continuation-in-part of U.S. 
Patent Application Serial No. (not yet available), 
filed June 24» 1993. 

Technical Field 

The invention relates generally to a system and 
method for telephonic communications, and more 
specifically to a system and method for uniquely 
defining and dialing non-canonical telephone num- 
bers. 

Background of the Invention 

Telephonic communications has become an 
accepted part of modern society. Even in the most 
remote portions of the earth, telephone service is 
available through a worldwide telephone commu- 
nications network. Other communication devices, 
such as facsimile machines, can also use tiie worl- 
dwide telephone communications network to send 
a facsimile message from one remote corner of the 
earth to another, or from one office to another in 
the same building, sln^ply by dialing the appro- 
priate facsimile telephone number. The worldwide 
telephone communications network couples these 
devices to each other. 

Obviously, to properly complete a telephone 
connection a caller nriust know the complete tele- 
phone number of the location to which the tele- 
phone call is placed. A drawback of the current 
worldwide telephone communications network is 
that the caller must also be aware of the location 
from which the call Is being placed {i.e., the caller 
telephone number). Thus, the number and se- 
quence of digits of the callee telephone number is 
dependent on the location of both the caller and 
the callee. 

For example, in some locations the caller may 
have to dial a local prefix, such as a "9." to 
connect to an outside line while other locations do 
not require that a 9 be dialed to connect to an 
outside line. The caller may be required to dial an 
area code to properly complete a telephone call to 
one location within the United States but not to 
another more proximate location. These location- 
dependent requirements often cause confusion in 
placing telephone calls and the dialing of telephone 
numbers Incorrectiy. 

In some situations, the caller may have only a 
partial callee telephone number rather tiian a com- 
plete callee telephone number including interna- 
tional prefixes, country code, long distance code, 
and the like. For example, a caller may only have 
the callee subscriber telephone number 555-1234. 
It may be necessary to add digits to the telephone 



number to properly complete the telephone call. 

Therefore, It can be appreciated that there Is a 
significant need for a system and method for 
uniquely identifying the callee telephone and plac- 
6 ing telephone calls in a manner that automatically 
takes caller location into account 

Summary of the Invention 

10 The invention is embodied in a system c^^^^iAd 

in « frelephone «vchanae and containing a station 
irii^....»iiun storage area lOr storing a station ca- 
nonical telephone number for a first location coup- 
led to the telephone exchange. Data entry means 

76 permit the entry of a non-canonical telephone num- 
ber for a location other than the first location and 
an expansion analyzer analyzes the non-canonical 
telephone number to detemnine if the non-canonical 
telephone number contains a first portion corre- 

20 sponding to a first portion of the station canonical 
telephone number. If the non-canonical telephone 
number does not contain a first portion correspond- 
ing to the first portion of the station canonical 
telephone number, the expansion analyzer expands 

25 the non-canonical telephone number by adding the 
first portion of the station canonical telephone num- 
ber to the non-canonical telephone number such 
that the expanded non-canonical telephone number 
contains the first portion of the station canonical 

30 telephone number. 

The expansion analyzer may further analyze 
the non-canonical telephone number to determine if 
the non-canonical telephone number contains a 
second portion corresponding to a second portion 

35 of the station canonical telephone number, if the 
non-canonical telephone number does not contain 
a second portion corresponding to the second por- 
tion of the station canonical telephone number, the 
expansion analyzer further expands the non-canoni- 

40 cal telephone number by adding the second por- 
tion of the station canonical telephone number to 
the non-canonical telephone number. 

The station information storage area may con- 
tain a preferred interchange can-ler telephone num- 

45 ber for a designated long distance carrier. The 
system includes adder means for adding the pre- 
ferred interchange carrier telephone number to the 
expanded non-canonical telephone number to per- 
mit telephonic communication to the expanded 

60 non-canonical telephone number using the des- 
ignated long distance carrier. The system may also 
include a user code used for billing purposes, with 
the expansion analyzer adding the user code to the 
expanded non-canonical telephone number. The 

55 first and second portions of the station canonical 
telephone number comprise a country code and a 
long distance code. The system also includes a 
dialer generating dialing signals on the telephone 
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exchange to initiate telephonic communication to 
the expanded non-canonical telephone number. In 
one embodiment, the dialer includes a speaker to 
acoustically couple the system to the telephone 
exchange and to transmit dialing signals to the 
telephone exchange. 

In an alternative embodiment, the system in- 
cludes a station alteration means for altering the 
station canonical telephone number and for storing 
the altered station canonical telephone number in 
the station information storage area. The expansion 
analyzer uses the altered station canonical tele- 
phone number to analyze the non-canonical tele- 
phone number. 

The data entry means may include a keypad to 
permit the manual entry of the non-canonical tele- 
phone number by a user. Alternatively, the data 
entry means may include a touch-sensitive display 
to permit manual entry of the non-canonical tele- 
phone number by a user. 

The system may further include a telephone 
book storage area storing a plurality of non-canoni- 
cal telephone numbers for locations other than the 
first location. Selection means are provided for 
selecting one of the plurality of the stored non- 
canonical telephone numbers from the phone book 
storage area as the non-canonical telephone, num- 
ber to be analyzed. 

The system may further Include canonical pro- 
cessing means for processing the expanded non- 
canonical telephone number by comparing the first 
portion of the station canonical telephone number 
to the corresponding first portion of the expanded 
hon-canonical telephone number and deleting the 
first portion of the expanded non-canonical tele- 
phone number if it matches the first portion of the 
station canonical telephone number. 

The system may also include correction means 
to permit the user to generate a corrected callee 
telephone number if the first portion of the ex- 
panded non-canonical telephone number was de- 
leted by the canonical processing means. The cor- 
rection means restores the first portion of the ex- 
panded non-canonical telephone number to gen- 
erate the connected callee telephone number. The 
system may also include memory means for gen- 
erating the corrected callee telephone number in 
future telephonic communications to the non-ca- 
nonical telephone number. 

Brief Description of the Drawings 

Figure 1 is a functional block diagram of the 
inventive system. 

Figure 2A Is a flow chart illustrating the opera- 
tion of the system of Figure 1 . 

Figure 2B is a continuation of the flow chart of 
Figure 2A. 



Rgure 3 Is a functional block diagram of the 
expansion circuit of the system of Figure l . 

Figure 4A is a flowchart of the operation of the 
expansion circuit of Figure 3 for a North American 
5 Numbering Plan. 

Figure 48 is ja continuation of the flow chart of 
Rgure 4A. 

Figure 5A is a flowchart of the general opera- 
tion of the expansion circuit of Rgure 3. 
10 Figure 58 is a continuation of the flow chart of 

Rgure 5A. 

Detailed Description of the Invention 

16 A telephone number and physical location of 

the corresponding telephone are uniquely identified 
at the time the telephone is installed by the tele- 
phone company. Even a portable telephone has a 
unique telephone number associated with it to 
20 identify the specific device. The subscriber tele- 
phone number comprises an exchange prefix and 
an individual telephone number. For example, the 
exchange number may t>e 555. and the individual 
telephone number 1234. If the telephone Is in- 
25 stalled in Seattle, Washington, the area code as- 
signed to the Seattle metropolitan area is 206. 
Thereforei. the telephone has the telephone number 
(206)555-1234. 

A person within the Seattle area may call the 
30 telephone in the above example by dialing the 
subscriber telephone number 555-1234, while a 
person calling this telephone from California must 
dial a "1", the area code, and the subscriber tele- 
phone number. The term "dialing" as used herein 
35 refers to the process of generating signals required 
to complete a telephone connection. This may in- 
clude rotary dialing, pulse dialing, dual-tone multi- 
frequency (DTMF) dialing, the transmission of call 
setup commands on a digital telephone interface, 
40 such as Integrated Services Digital Network (ISDN), 
or the like, when done manually or by a machine. 
The present invention is not to be limited by the 
manner in which dialing occurs. 

The caller usually knows only the area code . 
45 and subscriber telephone number of his own tele- 
phone. The caller typically uses these numbers to 
provide others with his telephone number. How- 
ever, there are other numbers that are associated 
with a particular telephone. Each country has an 
60 international code associated with it that must be 
dialed to Indicate to the local telephone company 
that the call is intended for a particular other coun- 
try. For example, a person calling the Seattle tele- 
phone in the example above from France must dial 
66 an international code to indicate to the local French 
telephone company that the call is an international 
telephone call to the United States. The United 
States has an international code of "1**. Therefore. 
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the caller In France must dial 1-206-555-1234 to 
reach the telephone in Seattle. 

In addition, the caller may have to dial other 
numbers to indicate to the local telephone com- 
pany that the call is a long distance call. For 
example a person calling the above Seattle tele- 
phone from California may have to dial a "9" to get 
an outside line. The user may then have to dial a 
"1" to indicate to the local California telephone 
company that the telephone call is a long distance 
call. Thus, the caller in California may have to dial 
9-1-206-555-1234 to call the telephone in Seattle. 

If the person calling from California is traveling 
outside California and wants to call the above Seat- 
tle telephone, the person must know information 
about an unfamiliar local telephone system as well 
as the information about the Seattle telephone he 
wishes to call. For example, the person may need 
to know not to dial a "9" to get an outside line from 
his new location. If the person is calling from within 
the Seattle area, he may not need to dial a "1 " or 
the area code. As can be understood, the tele- 
phone numbers that are required for the proper 
connection to a telephone are location dependent 
and may vary from one location to another. 

The Inventive system permits location indepen- 
dent telephone communications in which the caller 
need not be concerned about the location specific 
information in order to complete a telephone call. 
The system uses canonical telephone numbers that 
have complete information about a particular tele- 
phone. The term "canonical telephone number." as 
used herein, describes a complete telephone num- 
ber that uniquely identifies a telephone location 
anywhere in the world. This includes an interna- 
tional country code, an area code, and a subscriber 
telephone number. The term "area code" may al- 
ernatively be referred to as a long distance code, 
i city code, or a routing code in different countries. 
The present invention is not limited by the local 
terminology used to describe portions of the ca- 
nonical telephone number. The inventive system 
stores the canonical telephone number for its own 
specific location as well, and uses only the portions 
of the callee canonical telephone number that are 
required to complete the telephone connection 
from the caller location to the callee location. The 
term "location," as used herein, refers to a specific 
telephone rather than a specific geographical posi- 
tion. As can readily be appreciated, a portable 
telephone can be moved from one geographical 
position to another. However, the telephone num- 
ber assigned to that location, or telephone, remains 
unchanged. The inventive system can recognize 
and process non-canonical telephone numbers as 
well as canonical telephone numbers and is thus 
compatible with a normal dialing procedure in 
which the user enters only the required portions of 



the callee telephone number. The processing of 
non-canonical telephone numbers will be described 
below. 

The invention is embodied in a system 10. 
5 shown in the functional block diagram of Rgure 1. 
The system 10 is coupled to a telephone exchange 
12 by any number of well known connectors such 
as a modular plug (not shown). The system 10 may 
also be remotely coupled to the telephone ex- 
10 change 12. as is the case with portable or cellular 
telephones. As used herein, the telephone ex- 
change 12 includes any network capable of routing 
calls, such as a local exchange carrier (LEG), an 
interchange carrier (IXC), a private branch ex- 

75 change (PBX), a Centrex facility, or any public or 
private telephone network. The present Invention is 
not to be limited by the type of telephone ex- 
change 12 to which the system 10 is coupled. 

The system 10 contains a central processing 

20 unit (CPU) 14 and a keypad 16, which may be of 
the type commonly used in conventional telephone 
systems. Additional keys may also be provided on 
the keypad 16, as will be described below. The 
keypad 16 is used by the caller to manually enter 

25 the required portions of callee telephone number if 
the caller is not using the canonical telephone 
number or if the caller is initially storing a callee 
telephone number for subsequent use in accor- 
dance with the present inventton. Alternatively, a 

30 plurality of callee telephone numbers may be 
stored in a phone book storage area 18. The phone 
book storage area 18 may be within a memory 20 
of the system 10, such as random access memory. 
Alternatively, the phone book storage area 18 may 

36 be stored in a nonvolatile storage device such as a 
disk or diskette drive 22. 

A display 24, such as a video display, allows 
the user to view the stored canonical telephone 
numbers. A cursor control device 26 such as a 

40 mouse or trackball permits the user to select a 
particular stored canonical telephone number from 
the phone book storage area 18 and to enter com- 
mands related to telephone communications. Alter- 
natively, the additional keys on the keypad 16, 

46 such as arrow keys, may be used to select a 
particular stored canonical telephone number from 
the phone book storage area 18 and enter com- 
mands related to telephone communications. If the 
system 1 0 is incorporated into a computer, such as 

50 a personal computer (PC), the CPU 14. keypad 16, 
phone book storage area 18, memory 20. disk 22, 
display 24, and cursor control device 26 may be 
part of the PC. 

The system 10 includes an expansion circuit 

65 28 to expand non-canonical telephone numbers 
into canonical form. The expansion analyzer is 
used whenever the user enters a non-canonical 
telephone number using the keypad 16, or selects 
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a telephone number Uom the phone book storage 
area 18 that Is In non-canonical form. The operation 
of the expansion circuit 28 will be discussed In 
detail below. 

A dialer 30 generates the dialing signals on the 
telephone exchange 12 through a telephone inter- 
face 32. The dialer 30 and the telephone interface 
32 are well known and will not be discussed herein. 
The portions of the system 10 are coupled to each 
other by a data bus 34» which may carry electrical 
power as well as data signals. The system 10 may 
also include a telephone handset (not shown) for 
voice communication or a modem (not shown) for 
electronic communication such as email or fac- 
simile. 

The canonical telephone number for a caller 
telephone is specific to the caller location and is 
stored within the system 10 in a station information 
storage area 36, which may be part of the memory 
20 or disk 22. The caller telephone canonical tele- 
phone number is determined only one time, usually 
at the time of installation of the system 10. For 
example, if the system 10 Is incorporated into a 
facsimile machine being installed in Seattle, Wash- 
ington, the caller telephone canonical telephone 
number for the particular location will Include the 
international code for the United States, the area 
code for the Seattle metropolitan area, and the 
subscriber telephone number. In the example 
above, the caller telephone canonical telephone 
number is 1-206-555-1234. The caller telephone 
canonical telephone number is assigned to the 
specific telephone and will not change unless the 
telephone is moved to a different location or if the 
telephone company changes the telephone num- 
ber. In the example above, if the system 10 is 
moved from its Seattle location to a new location In 
Seattle, the system may have a new subscriber 
telephone number that will be stored in the station 
information storage area 36. If the station is moved 
from its Seattle locatiori to California, the area code 
will have to be changed as weli. Thus, it is readily 
seen that the caller telephone canonical telephone 
jmber assigned to a specific system 10 is unique 
I that location and must be changed if the system 
moved to a new location. However, the caller 
;atlon canonical telephone number for the system 
0 need only be defined for the system at the time 
of installation and stored in the station information 
storagiB area 36. The user need not enter, or even 
have knowledge of, the caller telephone canonical 
telephone number. 

In addition to the caller telephone canonical 
telephone number, each telephone station has pre- 
fixes that are required for the proper connection 
with the telephone exchange 12. A caller telephone 
prefix is a number that must be dialed before the 
callee telephone number to indicate the type of 
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telephone call to the local telephone company. For 
example, a long distance call within the United 
States generally requires a long distance prefix "1" 
to be dialed before the area code and subscrit^er 
5 telephone number. The system 10 stores a set of 
prefixes for local telephone calls, long distance 
telephone calls, and international telephone calls, 
respectively, for the particular caller telephone. The 
system 10 compares the caller and callee canonl- 
10 cal telephone nurnbers to determine which portions 
of the callee canonical telephone number are re- 
quired for proper connection, and then attaches the 
appropriate prefix so that the dialer 30 dials the 
appropriate prefix and portions of the callee tele- 
75 phone number determined by the system. The 
station information storage area 36 for each caller 
telephone stores an international prefix and a long 
distance prefix, and may have a local prefix as 
well. For example, if the caller must first dial a "9" 
20 to connect to an outside line, the local prefix for the 
caller station would be a "9". If the caller does not 
have to diaj a "9" (or some other number), the 
local prefix is empty. Similarly, the long distance 
prefix is "91 " (if the caller must first dial a "9" to 
26 connect to an outside line) or simply be a "1" (If 
the caller does not have to dial a "9"). The interna- 
tional prefix for the United States is "9011,;i; Of thie: . 
caller must first dial a "9" to connect to ani^Utside . 
line) or simply be a "Oil" (if the caller does /pp^ 
30 have to dial a "9"). The prefixes may also ihciude 
other codes such as an access code for a long 
distance company, or the like. The set of telephone 
prefixes are defined for the system 10 only one 
time and are stored in the station information stor- 
es age area 36. The prefixes need only be changed if 
the telephone is moved to a new location where the 
prefixes are different, such as from a line requiring 
a 9 to one not requiring it or vice versa. Thus, it is 
readily seen that the user need not enter the ap- 
40 propriate prefix; rather, the system 10 determines 
the appropriate prefix and adds It to callee tele- 
phone number. 

The user may enter a callee canonical tele- 
phone number Into the phone book storage area 18 
45 using the keypad 16. Alternatively, the user may 
install a list of callee canonical telephone numbers 
into the phone book storage area 18 using the disk 
22. This is particularly useful when transferring a 
list of callee canonical telephone numbers from one 
50 system 10 to another system of the same design. 
Because the callee canonical telephone numbers 
are location independent, a list of callee canonical 
telephone numbers can be easily transferred from 
system 10 to another without requiring any alter- 
56 ation of the list. For example, a large multinational 
corporation may have offices worldwide. Using the 
principles of the present invention, the corporation 
can create a single callee canonical telephone list 

5 
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for the entire corporation and store the list on a 
disk. Copies of the disk can be sent to all offices 
regardless of their locations and installed on the 
system 10 in each office. In this manner, each 
office can be supplied with a telephone list for the 6 
entire corporation with a minimum of labor. No 
translation of the phone list is required for specific 
locations. This feature also simplifies the task of 
updating the telephone list as It changes since the 
same list can be used In any location throughout io 
the world. 

The callee canonical telephone numbers stored 
in the phone book storage area 18 can be selected 
by the user by a number of well known means. For 
example, th© system 10 can use a menu in which 76 
the stored canonical telephone numbers are dis- 
played for the user. The user may select a particu- 
lar callee canonical telephone number using the 
cursor control device 26 to position a cursor on the 
display 24 at the display location of the selected 20 
callee canonical telephone number. Alternatively, if 
the display 24 is a touch-sensitive display, the user 
may select the selected callee canonical telephone 
number by touching the touch-sensitive display at 
a position corresponding to the displayed location 25 
of the selected callee canonical telephone number. 
It is to be understood that the manner in which 
callee canonical telephone numbers are selected 
should not be considered a limitation of the present 
invention. The user may edit one or more entries in 30 
the phone book storage area using the keypad 16. 

Once the callee canonical telephone number 
has been selected by thel caller, the system 10 
compares the callee canonical telephone number 
with the caller canonical telephone number stored 36 
in the station information storage area 36. A com- 
parator 38 compares portions of the caller tele- 
phone canonical telephone number with corre- 
sponding portions of the selected callee canonical 
telephone number and generates a match signal if 40 
the portions match. The system 10 only uses the 
portions of the callee canonical telephone number 
that are required to make a proper connection. 
After the required portions of the callee telephone 
number have been determined, the system 10 46 
adds the appropriate caller telephone prefix to the 
callee telephone number to generate a final callee 
telephone number. The final callee telephone num- 
ber includes the appropriate pretix and required 
portions of the callee canonical telephone number. 50 
The dialer 30 dials the final callee telephone num- 
ber to place a telephone call to the callee tele- 
phone. 

The method used to determine the final callee 
canonical telephone number is shown in the flow 85 
charts of Figures 2A-2B. In Figure 2A, the system 
10 starts at 100. The system 10 determines wheth- 
er the user is entering a canonical callee telephone 
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number or a non-canonical callee telephone num- 
ber. The system 10 uses a canonical indicator to 
identify a canonical telephone number. In the pres- 
entiy preferred embodiment, a callee telephone 
number is a canonical telephone number when the 
first character is a " + " sign. Obviously, other se- 
lected characters or techniques could be used to 
identify a canonical telephone number. If tine first 
character is not a " + " sign, the callee telephone 
number is not a canonical telephone number and 
the result of decision 102 is NO, In that event, the 
system 10 accepts the callee non-canonical tele- 
phone number in step 104 and will attempt the 
expansion of the callee non-canonical telephone 
number. Expansion of non-canonical telephone 
numbers will be discussed in detail below. 

If the first character is a " ** sign, it indicates 
that the callee telephone number is a canonical 
telephone number, and the result of decision 102 is 
YES. In that event, the system 10 accepts the 
callee canonical telephone number in step 110. 
Step 110 of inputting a callee canonical telephone 
number may be performed by selecting a callee 
canonical telephone number from the callee ca- 
nonical telephone numbers stored in the phone 
book storage area 18, as previously described. 

In step 112. the system 10 inputs the caller 
canonical telephone number from the station in- 
formation storage area 36 (see Rgure 1). The sys- 
tem 10 compares the intemational codes of the 
caller canonical telephone number and the callee 
canonical telephone number in decision 114. If the 
two international codes match, the result of de- 
cision 114 Is YES. In that case, the system 10 
deletes the international code from the callee ca- 
nonical telephone number in step 116. In decision 
118. the system 10 compares the long distance 
codes (area codes) of the caller canonical tele- 
phone number and the callee canonical telephone 
number. If the two area codes match, the result of 
decision 118 Is YES. In that case, the system 10 
deletes the area code from the callee canonical 
telephone number in step 120. Note that in some 
locations it is necessary to dial the area code even 
though the caller and callee canonical telephone 
numbers have the same area code. For example, it 
Is necessary to dial a "1 " long distance prefix and 
the 206 area code to complete a telephone con- 
nection in some parts of the Seattle area. The 
system 10 (see Figure 1) can be configured so as 
not to delete the area code if the caller and callee 
area codes match. Alternatively, the system 10 
could be configured to compare the exchange por- 
tions of the caller and callee canonical telephone 
numbers to determine if the area code is required. 

If the international codes of the caller canonical 
telephone number and the callee canonical tele- 
phone number do not match, the result of decision 
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114 Is NO. This indicates that the callee telephone 
number Is an international call and requires the 
complete callee canonical telephone number. The 
system 10 does not delete the International code 
from the callee canonical telephone number. In- 5 
stead, the system 10 deletes the canonical indica- 
tor (/.e., the " + " sign) In step 124, shown In Figure 
2B. In step 126, the system 10 adds the required 
caller telephone prefix for intemational calls to the 
callee canonical telephone number to generate the io 
final callee canonical telephone number. The sys- 
tem 10 then proceeds to dial the final canonical 
telephone number In step 128. 

Similarly, if the callee and caller international 
codes did match, but the area codes did not is 
match, the result of decision 1 1 8, shown in Rgure 
2A, is NO and the system 10 does not delete the 
area code from the callee canonical telephone 
number. Note that the international code has been 
previously deleted from the callee canonical tele- 20 
phone number by step 116, The callee area code 
is not deleted, but the system 10 does delete the 
canonical Indicator In step 130 of Rgure 2B. In 
step 132, the system 10 adds the required caller 
telephone prefix for long distance calls to the callee 2S 
canonical telephone number to generate the final 
callee canonical telephone number. The system 10 
theri proceeds to dial the final canonical telephone 
number in step 128. 

If the system 10 is used only within one coun- 30 
try, the international code could be deleted from 
the canonical telephone number. In this case, the 
system 10 only compares the area codes. 

if the callee and caller international codes and 
long distance codes both match, the result of de- 35 
cisions 114 and 118 in Rgure 2A are both YES. In 
that event, the system 10 need only dial the sub- 
scriber telephone number. Note that the Interna- 
tional code and the area code have previously 
been deleted from the callee canonical telephone 40 
number In steps 116 and 120. respectively. Follow- 
ing step 120. in step 134. shown In Figure 2B, the 
system 10 deletes the canonical indicator. In. step 
136, the system 10 adds the required caller tele- 
phone prefix, if any, for local calls to the callee 45 
canonical telephone number to generate the final 
callee canonical telephone number. As previously 
discussed, the caller telephone local prefix may be 
null in which case the system 10 adds nothing to 
the callee canonical telephone number in step 136. so 
The system 10 then proceeds to dial the final 
canonical telephone number in step 128. 

As an example of the process described above 
consider that a person In the Seattle area has a 
caller canonical telephone number of + 1 206 555- 66 
1234, an international prefix of 9011. and that the 
caller wishes to call a callee In Paris, France having 
a callee canonical telephone number of 33 1 



5555 1357. The result of decision 114 In Rgure 2A 
Is NO. and the system 10 will not delete any of the 
callee canonical telephone number. Rather, the 
system 10 will delete the canonical indicator in 
step 124. shown in Rgure 2B, and add the caller 
telephone prefix (9011) for international telephone 
calls in step 126. Therefore, the final callee tele- 
phone number dialed by the dialer 30 (see Rgure 
1) in step 128 is 9011 33 1 5555 1357. 

As an additional example, consider that the 
caller in Seattle wishes to call a callee in California 
having a callee canonical telephone number of 1 
415 555-4321. The result of decision 114 in Figure 
2A is YES. and the system iO deletes the interna- 
tional code in step 116. However, the result of 
decision 118 is NO, and the system iO does not 
delete the area code. The system 10 deletes the 
canonical Indicator in step 130 and adds the caller 
telephone long distance prefix In step 132. Thus, 
the final callee telephone number In this example is 
91 415 555-4321, assuming the caller telephone 
long distance prefix is 91 . 

Thus, the final callee telephone number dialed 
by the system 10 in step 128 is only the portion of 
the callee canonical telephone number that is re- 
quired for the proper connection from the caller 
location. The user may make telephone calls with- 
out having to be concerned about the local prefixes 
or the various codes required for the proper con- 
nection with the desired, callee. 

While the present invention does not shorten 
the prefixes and codes used from a particular loca- 
tion, it does simplify the process of placing tele- 
phone calls by automatically determining which 
portions of a callee canonical telephone number 
are required. The system 10 also automatically 
adds the appropriate prefix to generate the final 
callee telephone number. 

in other situations, the caller may not have the 
callee canonical telephone stored in the phone 
book storage area 18 (see Rgure 1) or may not 
enter the callee canonical telephone number using 
the keypad 16. The system 10 can expand a non- 
canonical telephone number into a canonical tele- 
phone before applying the procedure described 
above In relation to Figures 2A iand 2B to generate 
the final callee telephone number. 

The expansion circuit 28 is best seen In Figure 
3 where a country code table 50 stores country 
code data, which is determined by intemational 
agreement. The country code is used to identify 
the callee country when ari International call is 
placed. For example, the country code for the 
United States Is a "1." Most other countries have 
more than one digit in their respective country 
codes. A rule storage area 52 contains the tele- 
phone numbering rules for various countries. The 
country code table 50 and the rule storage area 52 
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are used by the system 10 to expand non-canoni- 
cal telephone numbers into canonicaJ form. An 
expansion analyzer 54 uses the data contained In 
the country code table 50 and the rule storage area 
52 to process non-canonical telephone numbers 
Into canonical form. 

As previously stated, canonical telephone num- 
bers stored In the phone book storage area 18 In 
canonical form each contain a " + " digit as the first 
stored digit. Thus, callee telephone numbers stored 
in the phone book storage area 18 in non-canonical 
form will not have a " + " digit as the first digit. This 
Indicates to the system 10 that the non-canonical 
telephone number will have to be expanded to a 
canonical telephone number. 

A callee non-canonical telephone number will 
generally consist of one of the following: (1) an 
extension number; (2) a subscriber number; (3) an 
area code and subscriber number; (4) a iong dis- 
tance prefix, an area code, and the subscriber 
number; (5) the country code and the subscriber 
number; (6) the country code, the area code, and 
the subscriber number: (7) an international prefix, 
the country code, and the subscriber number; or 
(8) the international prefix, the country code, the 
area code, and the subscriber number. 

The expansion analyzer 54 applies known tele- 
phone numbering rules if a particular country is 
identified. The world has been divided into a num- 
ber on calling plans with individual country codes 
and calling plan assignments being designated by 
international agreement. It should be noted that 
many countries may be cohtained within a calling 
plan. For example, the European Community (EC) 
is currently preparing a set of uniform telephone 
numbering rules. If there is a uniform set of tele- 
phone numbering rules, the system 10 need only 
store the rules for one of the countries within the 
particular calling plan. That country is designated 
by the system 10 as a primary country. Other 
countries using the uniform set of telephone num- 
bering rules are designated as secondary coun- 
tries. The country code table 50 contains pointers 
to the rule storage area for each particular country. 
The entry in the country code table 50 for secon- 
dary countries contains a pointer to the location in 
the rule storage area 52 for the primary country 
thus directing the expansion analyzer 54 to use the 
numbering rules in the rule storage area for the 
primary country. This approach eliminates the need 
for storage of redundant information and reduces 
the storage requirements of the rule storage area 
52. 

In other geographical areas, there may not be 
a uniform set of telephone numbering rules. In that 
case, the system 10 must store a separate set of 
telephone numbering rules for each country in the 
rule storage area 52. For example, the North 



American Numbering Plan includes more than 
twenty countries, but some countries within the 
North American Numbering Plan use their own 
telephone numbering rules. Therefore, it is neces- 
5 sary to maintain separate sets of telephone num- 
bering rules for each country within the rule stor- 
age area 52. Alternatively, commonly used rules 
could be stored within the rule storage area 52 for 
only one country, thus reducing the overall storage 

10 requirements for the rule storage area. Telephone 
numbering rules that are unique to each county are 
stored in the rule storage area 52 for that country. 

Because the callee non-canonical telephone 
number is Incomplete, the expansion analyzer 54 

16 must analyze the portions or segments of the cal- 
lee non-canonical telephone number that are avail- 
able to expand it Into a complete callee canonical 
telephone number. The expansion analyzer 54 ap- 
plies telephone numbering rules for a particular 

20 country if the country code is identified as one of 
the segments of the callee non-canonical telephone 
number. For example, the expansion analyzer 54 
will apply the rules of the North American Number- 
ing Plan if the callee non-canonical telephone con- 

25 tains a segment indicating that the callee telephone 
is located within the North American Numbering 
Plan. In some situations, the callee non-canonical 
telephone number does not contain any segment 
indicating the country. 

30 Missing segments of the non-canonical tele- 

phone number are assumed to be the same as the 
corresponding segments of the caller canonical 
telephone number. In the above example, if the 
callee non-canonical telephone number does not 

35 contain a segment indicating the country, and the 
caller canonical telephone number indicates that 
the caller telephone is located within the North 
American Numbering Plan, the callee subscriber 
telephone number will be assumed to also be in 

40 the North American Numbering Plan. The expan- 
sion analyzer 54 can then apply the known rules of 
the North America Numbering Plan to the callee 
non-canonical telephone number to expand .it into 
canonical form. SImilariy, a callee telephone num- 

45 ber that includes only a subscriber number will be 
assumed to have the same country code and area 
code as the caller canonical telephone number. 

The system 10 stores the caller canonical tele- 
phone number in the station information storage 

50 area 36 (see Figure 1 ). Typically, the caller canoni- 
cal telephone number does not change because 
the caller location Is constant. However, the system 
10 may be a portable system that the user can 
take anywhere In the world. For example, the 

55 phone book storage 18 could contain a list of 
business telephone numbers that a businessman 
takes on a trip. In that event, the user enters the 
canonical telephone number of his current location 
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into the system 10 using the keypad 16. 

The system 10 stores the new caller canonical 
telephone number in the station information storage 
area 36, The system 10 thus permits the simple 
updating of the current caller canonical telephone 
number, and processes callee canonical and non- 
canonical telephone numbers automatically. The 
expansion analyzer 54 uses the current caller ca- 
nonical telephone number to determine what miss- 
ing segments will be substituted into the callee 
non-canonical telephone number. The expansion 
analyzer 54 can also use the current caller canoni- 
cal telephone number to determine the country in 
which the caller is located. This knowledge can be 
used to determine which telephone numbering 
rules to apply to the callee non-canonical telephone 
number. 

In some cases, the expansion analyzer 54 can 
detect clues that assist in determining the callee 
canonical telephone number. For example, the ex- 
pansion analyzer 54 can match the beginning of 
the callee non-canonical telephone number to 
known exchange prefixes to determine if there is a 
match. A match is used by the expansion analyzer 
54 to identify the location of the callee non-canoni- 
cal telephone number. Similarly, the expansion 
analyzer 54 can check the segments of the callee 
non-canonical telephone number to determine if a 
particular segment matches a known country code. 
If the country code is identified by the system 10, 
the particular country may use area codes that can 
be subsequently identified by the system. The ex- 
pansion analyzer 54 identifies any sequence of one 
or more of the characters "0" through "9" as a 
digit segment and any sequence of one or more 
other characters as a "non-digit segment." 

Other clues may be derived by the expansion 
analyzer 54 by examining the manner In which the 
user divided up the callee non-canonical telephone 
number stored In the phone book storage area 18 
(see Rgure 1). International standards for telephon- 
ic communication are established by The Interna- 
tional Telegraph and Telephone Consultative Com- 
mittee (CCITT) now known as The International 
Telecommunications Union - Telecommunications 
Standards Sector (ITU-T). The (CCITT) recommen- 
dation E.123 provides guidelines for representing 
area codes within a country, and states that the 
area code should be placed within parentheses. 
The expansion analyzer. 54 analyzes digit seg- 
ments to determine if any digit segment Is en- 
closed by a parentheses. If so, it is likely that the 
digit segment enclosed by the parentheses Is an 
area code. For example, the user may have stored 
the callee non-canonical telephone number as 
(206) 555-1234. The expansion analyzer 54 uses 
this Information to determine that the first digit 
segment, contained within the parentheses. Is an 



area code, and that the hyphen divides the sub- 
scriber number into the exchange prefix and the 
individual telephone number. Any digits that pre- 
cede the digit segment contained with the paren- 
6 theses (/.e., the area code) are likely to be a 
country code. The expansion analyzer 54 analyzes 
the digit segment preceding the area code to de- 
termine if it matches any known country code. 
In other cases, the user may have stored the 
10 callee non-canonical telephone number as a single 
string, such as 2065551234, where no digit seg- 
ments can be identified by the manner in which the 
user stored the callee non-canonical telephone 
number. In this event, the expansion analyzer 54 
76 analyzes the digits one or more at a time to deter- 
mine if they match any known codes. This ability to 
separate a single string of digits into digit seg- 
ments depends on the extent of knowledge about 
the telephone numbering rules in the particular 
20 country. For example, if the system 10 is used in 
North America, the single string of digits can be 
segmented on the basis of the total number of 
digits in the string. For example, if there are exactly 
seven digits in the string, the expansion analyzer 
25 54 assumes that the digits represent the callee 
subscriber number. Similarly, If there are ten digits, 
as in the example above with the string 
2065551234, the expansion analyzer 54 assumes 
that the string represents the callee area code arid 
30 subscriber number. 

The system 10 permits the simple use of fea- 
tures such as the automatic insertion of a caller 
identification such as a calling card number. The 
calling card number is stored within the system 10 
35 in encrypted form to prevent unauthorized access. 
The calling card number may be stored on the disk 
22 (see Figure 1) or other convenient location such 
as the station information storage area 36. The user 
can select a calling card option to indicate that the 
40 system 10 should use the calling card number to 
place a particular phone call. 

The system 10 can be programmed to contain 
the access number of the long distance carrier 
selected by the user. Such long distance carrier 
46 may be designated as a Preferred Interchange 
Carrier (PIC) for the user. The system 10 can also 
be programmed by the user to wait for tones 
generated on the telephone exchange 12 by the 
PIC or other long distance carrier. For example, 
50 some long distance carriers require the user to call 
an access number and wait for a "bong" tone, then 
enter the calling card number. The system 10 can 
be programmed to automatically wait for such bong 
tones before transmitting the calling card number. 
66 In the presently preferred embodiment, the 

system 10 uses the character to indicate that 
the system must wait for a tone before transmitting 
any more digits. For example, there are three dif- 
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ferent techniques used to access AT&T® long dis- 
tance service. If AT&T<8> is the PIC for a particular 
caller, the system 10 need only precede the callee 
telephone number with the long distance prefix "1" 
to access the long distance service. Thus, the 
system 10 dials 1 206 555-1234 to dial the Seattle 
area telephone number used in the examples 
above. However, the user must dial 10288 to ac* 
cess the AT&T® long distance service if AT&T® is 
not the PIC for the present location of the user. As 
a third alternative, the user may dial 1 800 321- 
0288 to access the AT&T® long distance service if 
AT&T® is not the PIG. If the user has a calling card 
number to transmit, the user can program the sys- 
tem 10 to wait for bong tones before proceeding 
with the transmission of the final callee telephone 
number or the user calling card number. For exam- 
ple, if the user is manually dialing a callee using 
the above toll-free number, the user dials 1 800 
321-0288, waits for a bong tone, enters the final 
callee telephone number (206 555-1234 in the 
above example), waits for a second bong tone, and 
enters the calling card number. 

In the presently preferred embodiment the 
user enters a calling card number for each type of 
long distance access. For example, the same call- 
ing card number may be used for each type of 
AT&T® long distance access described above. The 
calling card numbers are entered Into the system 
10 only one time for each type of long distance 
access and are stored within the system. The user 
presses a calling card button on the keypad 16 
(see Figure 1) to place a long distance call using 
the calling card. The system 10 displays a menu 
on the display 24 to show the different calling card 
options available to the user. The user selects the 
desired calling card option, and the system 10 
inserts the calling card number in the proper posi- 
tion. The system also inserts delays into the se- 
quence of numbers to assure that the long distance 
carrier will receive the numbers at the appropriate 
time. 

Thus, the system 10 assembles the necessary 
numbers and sequentially transmits the numbers 
over the telephone exchange 12 (see Figure 1) with 
the proper delays. The sequence of digits dialed 
by the system 10 in the above example is 1 800 
3210288 $ 206 555-1234 $ XYZ. where XYZ is the 
user calling card number that has previously been 
entered into the system. The numbers for the de- 
sired long distance carrier can be entered into the 
system 10 In the manner previously described and 
stored in the phone book storage area 18. It should 
be noted that other long distance carriers have 
similar access procedures. The user can easily 
enter and store the necessary access numbers in 
the system 10. The system 10 can support a 
plurality of calling card numbers as well. For exam- 
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pie, the user may have a business calling card that 
uses a first long distance carrier and a personal 
calling card that uses a different long distance 
carrier. 

5 If the system 10 is portable, the telephone 

interface 32 (see Figure 1) can include a speaker 
33 that the user can hold up to the telephone 
handset (not shown) to play the dialing tones for 
the final callee telephone number. Thus, the user 
10 can carry a small portable device containing the 
system 10 that stores a larpe number of telephone 
numbers and can be progr^ammed by the user to 
operate in any location throughout the world. 

The system 10 also has the ability to learn 
16 unique dialing rules and apply the unique rules in 
subsequent operations. For example, there are lo- 
cations in which telephone calls within the same 
area code require dialing the long distance prefix. 
For example, some subscriber numbers in the Se- 
20 attle area require dialing a "1 " long distance prefix 
and the area code (206) even through the caller 
canonical telephone number is also in the 206 area 
code. In normal operation, the system 10 would 
delete the area code when dialing the callee tele- 
25 phone number (206) 555-1234 from a caller canoni- 
cal telephone number with the same area code. 
The system 10 may attempt to complete the tele- 
phone call without adding the long distance prefix 
and area code. In that event, the call placement will 
30 fail. The user can simply press an "Add Toll" 
button on the keypad 16 (see Figure 1) or on the 
display 24 if the display has a touch-sensitive 
screen. The system 10 will add back the area code 
previously deleted and will also add the appropriate 
35 long distance prefix. The system 10 now knows 
that the particular telephone exchange prefix asso- 
ciated with the final callee telephone number re- 
quires the long distance prefix and area code to 
properly complete the connection. In this situation, 
40 the system 10 stores the information relating the 
particular telephone exchange prefix to the required 
long distance prefix will remember to automatically 
add the long distance prefix and area code for any 
subsequent telephone calls placed to any callee 
45 having the same exchange prefix. 

The correct operation of the expansion ana- 
lyzer 54 depends on the proper identification of the 
callee country and the application of the numbering 
rules applicable to the callee country. The expan- 
50 sion analyzer 54 must identify the callee country in 
order to properly apply the numbering rules con- 
tained In the rule storage area 52. For example, the 
North American Numbering Plan specifies that the 
subscriber number comprises seven digits, three of 
65 which are the exchange prefix, with the remaining 
four digits identifying the individual telephone num- 
ber. Long distance codes In the North American 
Numbering Plan are three digits that are generally 

10 
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segmented by the use of parentheses, as pre- 
viously described. 

The operation of the expansion analyzer 54 in 
the North American Numbering Plan is illustrated in 
the flowcharts of Figures 4A and 4B. At the start, 6 
step 200 in Rgure 4A, the calling analyzer 54 has 
determined Jhat the callee non-canonical telephone 
number is within the North American Numbering 
Plan. In step 202, the expansion analyzer 54 deter* 
mines the number of digits present In the callee io 
non-canonical telephone number. If there are less 
than seven digits in a callee non-canonical tele- 
phone number, the expansion analyzer 54, In step 
204, designates those digits as an extension num- 
ber and does not attempt an expansion. In step is 
206, the expansion analyzer 54 sets a "NO EX- 
PANSION" bit to indicate to the user that an ex- 
pansion was not performed. Setting the NO EX- 
PANSION bit causes the display of a dialog box on 
the display 24 (see Figure 1) to indicate to the user 20 
that the callee non-canonical telephone number has 
not been expanded. The expansion analyzer 54 
ends the expansion attempt in step 208. 

If step 202 determined that there were exactly 
seven digits in the callee non-canonical telephone 25 
number, the expansion analyzer 54 determines, in 
decision 210, whether the first digit is a "0" or a 
"1". If the first digit Is a "0" or a "1". the result of 
decision 210 is YES and in step 212, the expansion 
analyzer 54 sets the "QUESTIONABLE RESULTS" 30 
bit. The expansion analyzer 54 will expand a callee 
non-canonical telephone number even though the 
QUESTIONABLE RESULTS bit was set in step 
212; however, the user is notified that the results 
may not be accurate. Setting the QUESTIONABLE 35 
RESULTS bit causes the display of a dialog box on 
the display 24 (see Figure 1) to indicate to the user 
that the results are questionable. The user is asked 
to confirm the expanded callee non-canonical tele- 
phone number prior to dialing. If the first digit Is not 40 
a "0" or a "1", the results of decision 210 are NO 
and in step 214. the expansion analyzer 54 des- 
ignates the seven digits as the callee subscriber 
number. The expansion analyzer 54 expands the 
callee non-canonical telephone number to canoni- 45 
cal form using the caller country code and area 
code. The expansion analyzer 54 ends the expan- 
sion in step 216. 

If step 202 has determined there are eight 
digits in the callee non-canonical telephone num- so 
ber, the expansion analyzer 54, In decision 220. 
detemnines whether the first digit Is a "0" or a "1 ". 
If the first digit of the eight digit callee non-canoni- 
cal telephone number Is a "0" or a "1", the result 
of decision 220 is YES and in step 222. the expan- 55 
sion analyzer 54 deletes the first digit Following 
the deletion of the first digit in step 222, the callee 
non-canonical telephone number has seven re- 



maining digits. The expansion analyzer 54 goes to 
decision 210 and processes the remaining seven 
digits in the same manner as previously described 
for a seven digit callee non-canonical telephone 
number. If the first digit of the eight digit callee 
non-canonical telephone number was not a "0" or 
a "1". the result of decision 220 is NO, and in step 
206 the expansion analyzer 54 sets the NO expan- 
sion bit to indicate to the user that an expansion 
was not performed on callee non-canonical tele- 
phone number. 

If step 202 determines that there are nine digits 
in the callee non-canonical telephone number, the 
expansion analyzer 54 does not attempt expansion, 
but sets the NO expansion bit in step 206. Simi- 
larly, if more than eleven digits are present in the 
callee non-canonical telephone number, the expan- 
sion analyzer sets the NO expansion bit in step 
206 and does not attempt to expand the callee 
non-canonical telephone number. 

If the expansion analyzer 54 determines that 
there are ten digits in step 202. the expansion 
analyzer 54 in step 228, shown in Rgure 4B, des- 
ignates the first three digits as the callee area code 
and the next seven digits as the callee subscriber 
number. In step 230. the expansion analyzer 54 
sets the country code equal to one. In decision 
232, the expansion analyzer 54 determines whether 
the area code ends in a "11" or if the subscribier 
number starts with a "0" or a "1". If the area code 
does end in a "11" or the subscriber number starts 
with a "0" or a "1 ". the result of decision 232 is 
YES and in step 234, the expansion analyzer 54 
sets the QUESTIONABLE RESULTS bit and ends 
the expansion process in step 236. As previously 
described, setting the QUESTIONABLE RESULTS 
bit causes a dialog box to be displayed on the 
display 24, asking the user to confirm the ex- 
panded callee non-canonical telephone number pri- 
or to dialing. If the area code does not end in a 
"11" and the subscriber number does not start with 
a "0" or a "1 ". the result of decision 232 is NO and 
the expansion analyzer 54 ends the expansion pro- 
cess in step 236. 

If the expansion analyzer detenmines that there 
are eleven digits In a non-canonical telephone 
number in step 202, shown in Rgure 4A, the ex- 
pansion analyzer 54 determines whether the first 
digit is a "0" or a "1" in decision 238, shown In 
Figure 4B. If the first digit of the eleven digit callee 
nbn-canonical telephone number Is a "0" or a "1", 
the result of decision 238 is YES and in step 240, 
the expansion analyzer 54 deletes the first digit. 
Following deletion of the first digit, there are ten 
digits In the callee non-canonical telephone number 
and the expansion analyzer 54 moves to step 228 
and process the remaining ten digits In the same 
manner as previously described for a ten digit 
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callee non-canonical telephone number. If the first 
digit of the eleven digit callee non-canonical tele- 
phone number is not a "0" or a "1", the result of 
decision 238 is NO and the expansion analyzer 54 
sets the NO EXPANSION BIT In step 206 shown in 
Figure 4A and does not attempt to expand the 
eleven digit callee non-canonical telephone num- 
ber. 

As can readily be appreciated, different coun- 
tries have numerous different numbering rules. For 
example, some countries, such as those in the 
former Soviet Union, have variable length long dis- 
tance codes that identify each city. The larger 
cities have fewer digits in the long distance code, 
while villages and smaller cities have a greater 
number of digits. Other countries have few or no 
long distance codes. For example, France has a 
single long distance code to identify Paris tele- 
phone numbers Any telephone outside of Paris 
does not use the long distance code. Thus, a 
callee telephone number In Paris requires a "1" 
digit to identify Paris. Any number to a telephone 
outside of Paris will not have a long distance code. 
Some countries have fewer digits in the subscriber 
number than does the North American Numbering 
Plan. For example, some areas in Iceland use a 
three digit subscriber number and a four to five 
digit long distance code. 

The expansion analyzer 54 will attempt to iden- 
tify the callee country so that the proper numbering 
rules can be applied using the rule storage area 52. 
If the callee non-canonical telephone number does 
not contain a country code, the expansion analyzer 
will use the country code from the caller canonical 
telephone number, which is stored in the station 
information storage area 36 (see Rgure 1). If the 
callee non-canonical number cannot be properly 
Identified using the caller country numbering rules, 
the expansion analyzer 54 will not attempt the 
expansion. 

The general operation of the expansion ana- 
lyzer 64 is Illustrated in the flowcharts of Figures 
5A and 5B. The expansion analyzer 54 begins 
processing telephone numbers at 300, shown In 
Figure 5A. In decision 302, the expansion analyzer 
54 determines whether the first digit is a " + If 
the first digit is a " + the result of decision 302 Is 
YES. This indicates that the callee telephone num- 
ber is in canonical form. In step 304, the system 10 
performs the canonical form processing as dis- 
cussed in relation to Figures 2A and 28. If the first 
digit Is not a " **. the result of decision 302 Is NO. 
In that case, in decision 306, the expansion ana- 
lyzer 54 determines whether the first segment of 
the callee non-canonical telephone number is an 
international prefix segment. If the first segment of 
the callee non-canonical telephone number is not 
an international prefix segment, the result of de- 



cision 306 Is NO and in decision 310, the expan- 
sion analyzer 54 determines whether the first seg- 
ment of the callee non-canonical telephone number 
is a known country code. If the first segment of the 
5 callee non-canonical telephone number Is not a 
known country code segment, the result of decision 
310 is NO and in step 312, the expansion analyzer 
54 designates the caller station country code as 
the callee country code. 

10 If the first segment of the callee non-canonical 

telephone number is an international prefix seg- 
ment, the result of decision 306 is YES. In that 
event, the expansion analyzer 54, in decision 314, 
determines whether the next sequential segment of 

16 the callee non-canonical telephone number cor- 
responds to a known country code. If the next 
sequential segment of the callee non-canonical 
telephone number does not correspond to a known 
country code, the result of decision 314 is NO. In 

20 that event, the expansion analyzer 54 sets the NO 
EXPANSION bit In step 316 and does not attempt 
to expand the callee non-canonical telephone num- 
ber. Setting the NO EXPANSION bit causes the 
display of a dialog box on the display 24 (see 

25 Figure 1) to indicate to the user that the callee non- 
canonical telephone number has not been expand- 
ed. The expansion analyzer 54 ends the expansion 
attempt in step 318. 

If the next sequential segment of the callee 

30 non-canonical telephone number does correspond 
to a known country code, the result of decision 314 
is YES. In that event, the expansion analyzer 54 
designates the segment as the callee country code 
In step 320. Similarly, if the first segment of the 

35 callee non-canonical telephone number was a 
known country code, the result of decision 310 is 
YES, and in step 320 the expansion analyzer 54 
designates the first segment as the callee country 
code. 

40 In decision 322, the expansion analyzer deter- 

mines whether the callee country uses long dis- 
tance codes. If the callee country does not use 
long distance, the result of decision 322 is NO and, 
in step 324, the expansion analyzer 54 sets the 

45 callee long distance code to a null value. Following 
step 324, the expansion analyzer continues the 
expansion process in Rgure 5B. 

If the callee country does use long distance 
codes, the result of decision 322 Is YES and in 

50 decision 330, shown in Figure 58, the expansion 
analyzer 54 determines whether the next sequential 
segment of the callee non-canonical telephone 
number corresponds to a known callee country 
long distance code. If the next sequential segment 

55 of the callee non-canonical telephone number does 
correspond to a known callee country long distance 
code, the result of decision 330 Is YES, and the 
expansion analyzer 54 designates that segment of 
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the callee non-canonical telephone number as the 
callee long distance code In step 332. 

If the next sequential segment does not cor* 
respond to a known callee country long distance 
code, the result of decision 330 is NO. In that 6 
event, the expansion analyzer 54 determines 
whether the caller country code matches the callee 
country code in decision 334. If the caller country 
code does not match the callee country code, the 
result of decision 334 is NO and. in step 336. the io 
expansion analyzer sets the NO EXPANSION bit 
As previously indicated, setting the NO EXPAN- 
SION bit causes the display of a dialog box on the 
display 24 (see Figure 1) to Indicate to the user 
that the callee non-canonical telephone number has is 
not been expanded. The expansion analyzer 54 
ends the expansion attempt in step 338. 

If the caller country code does match the cal- 
lee country code, the result of decision 334 is YES, 
and in step 340, the expansion analyzer 54 des- 20 
ignates the caller station long distance code as the 
callee long distance code. 

If the callee long distance code was set to a 
null value in step 324. shown in Figure 5A. or if a 
segment was designated as the callee long dis- 2s 
tance code in step 332, or if the caller station long 
distance code was designated as the callee long 
distance code in step 340, the expansion analyzer 
54 analyzes the next sequential segment in de- 
cision 344 to determine if the next sequential seg- 30 
ment corresponds to a callee country subscriber 
number. If the segment does not correspond to a 
callee country subscriber number, the result of 
decision 344 is NO, and in step 346, the expansion 
analyzer 54 sets the QUESTIONABLE RESULTS 3S 
bit. The expansion analyzer 54 will expand a callee 
non-canonical telephone number even though the 
QUESTIONABLE RESULTS bit was set in step 
346; however, the user is notified that the results 
may not be accurate. Setting the QUESTIONABLE 40 
RESULTS bit causes the display of a dialog box on 
the display 24 (see Rgure 1) to indicate to the user 
that the results are questionable. The user is asked 
to confirm the expanded callee non-canonical tele- 
phone number prior to dialing. Following the setting 45 
of the QUESTIONABLE RESULTS bit in step 346. 
the expansion analyzer ends the expansion pro- 
cess In step 348. 

If the next sequential segment of the callee 
non-canonical telephone number does correspond so 
to a callee country subscriber number, the result of 
decision 344 is YES, and the expansion analyzer 
54 ends the expansion process In step 348 without 
setting the QUESTIONABLE RESULTS bit. 

Thus, the system 10 attempts to expand the 66 
callee non-canonical telephone number in accor- 
dance with the telephone numbering rules of the 
designated callee country. In certain situations, the 



callee non-canonical telephone number cannot be 
expanded or produces questionable results. If a 
sufficient amount of the callee non-canonical tele- 
phone number is present to permit the identifica- 
tion of the callee country, the telephone numbering 
rules of that country will be applied, or the expan- 
sion analyzer 54 will attempt to apply the telephone 
numbering rules of the caller country. 

It is to be understood that even though various 
embodiments and advantages of the present inven- 
tion have been set forth in the foregoing descrip- 
tion, the above disclosure is illustrative only, and 
changes may be made in detail, yet remain within 
the broad principles of the invention. Therefore, the 
present invention is to be limited only by the ap- 
pended claims. 

Claims 

1. A system for telephonic communication from a 
first location coupled to a telephone exchange, 
the system comprising: 

a station information storage area storing a 
station canonical telephone number for the first 
location, said station canonical telephone num- 
ber having at least first and second portions: 

a phone book storage area for storing at 
least a first non-canonical telephone number 
for a location other than the first location; 

selection means for selecting one of said 
stored non-canonical telephone numbers from 
said phone book storage area; 

an expansion analyzer analyzing said se- 
lected non-canonical telephone number to de- 
termine if said selected non-canonical tele- 
phone number contains a first portion corre- 
sponding to said first portion of said station 
canonical telephone number, said expansion 
analyzer expanding said selected non-canoni- 
cal telephone number by adding said first por- 
tion of said station canonical telephone number 
to said selected non-canonical telephone num- 
ber if said selected non-canonical telephone 
number does not contain said first portion, 
whereby said expanded non-canonical tele- 
phone number will contain first and second 
portions corresponding to said first and second 
portions, of said station canonical telephone 
number; 

matching means for sequentially compar- 
ing said first and second portions of said sta- 
tion canonical telephone number with said cor- 
responding first and second portions of said 
expanded non-canonical telephone number, 
said matching means comparing said first por- 
tion of said station canonical telephone with 
said corresponding first portion of said ex- 
panded non-canonical telephone number and 
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generating a first match signal If said first 
portion of said station canonical telephone 
number matches said corresponding first por- 
tion of said expanded non-canonical telephone 
number, said matching means comparing said 6 
second portion of said station canonical tele- 
phone with said corresponding second portion 
of said expanded non-canonicai telephone 
number only if said first match signal was 
generated, and generating a second match sig- to 
nal ff said second portion of said station ca- 
nonical telephone number matches said cor- 
responding second portion of said expanded 
non-canonical telephone number; and 

alteration means for deleting said first por- 76 
tion of said expanded canonical telephone 
number in response to said first match signal, 
and deleting said second portion of said ex- 
panded canonical telephone number in re- 
sponse to said second match signal to gen- 20 
erate a callee telephone number. 

2. The system of claim 1. further including a 
dialer generating dialing signals on the tele- 
phone exchange to initiate telephonic commu- 25 
nication to said callee telephone number. 

3. The system of claim 1 wherein said station 
Information storage area contains a plurality of 
telephone prefixes, the system further includ- 30 
ing adder means for adding a selected one of 

said prefixes to said callee telephone number 
to generate a final callee telephone number 
said dialer generating dialing signals on the 
telephone exchange to initiate telephonic com- 35 
munlcation to said final callee telephone num- 
ber. 

4. The system of claim 1 for use with a telephone 
exchange using a user code for billing pur- 40 
poses, the system further including a user 
identification storage area containing the user 
code used for billing purposes, and adder 
means for adding the user code to said callee 
telephone number in response to the user se- 46 
lection of the user code for billing purposes. 

5. The system of claim 1 wherein said phone 
book storage area contains an interchange car- 
rier telephone number for a designated long 50 
distance carrier, the system further including 
adder means for adding said interchange car- 
rier telephone number to said callee telephone 
number to permit telephonic communication to 

said callee telephone number using said des- 66 
Ignated long distance carrier. 



6. The system of claim 1 wherein said first por- 
tion of said station canonical telephone number 
comprises one of a country code and a long 
distance code. 

7. The system of claim 1 wherein said first and 
second portions of said station canonical tele- 
phone number comprises a long distance code 
and a subscriber telephone number for said 
station canonical telephone number, respec- 
tively. 

8. The system of claim 1 , further including man- 
ual entry means for manually entering said 
callee telephone number into said phone book 
storage area by a user. 

9. A system for telephonic communication from a 
first location coupled to a telephone exchange, 
the system comprising: 

a station information storage area storing a 
station canonical telephone number for the first 
location, said station canonical telephone num- 
ber having at least first and second portions: 

a phone book storage area for storing at 
least a first non-canonical telephone number 
for a location other than the first location; 

selection means for selecting one of said 
stored non-canonical telephone numbers from 
said phone book storage area; and 

an expansion analyzer analyzing said se- 
lected non-canonical telephone number to de- 
termine if said selected non-canonical tele- 
phone number contains a first portion corre- 
sponding to said first portion of said station 
canonical telephone numt)er, said expansion 
analyzer expanding said selected non-canoni- 
cal telephone number by adding said first p>or- 
tion of said station canonical telephone number 
to said selected non-canonical telephone num- 
ber if said selected non-canonical telephone 
number does not contain said first portion, 
whereby said expanded non-canonical tele- 
phone number will contain said first portion 
corresponding to said first portion of said sta- 
tion canonical telephone number. 

10. The system of claim 9 wherein said expansion 
analyzer further analyzes said selected non- 
canonical telephone number to determine if 
said selected non-canonical telephone number 
contains a second portion corresponding to 
said second portion of said station canonical 
telephone number, said expansion analyzer 
further expanding said selected non-canonical 
telephone number by adding said second por- 
tion of said station canonical telephone number 
to said selected non-canonical telephone num- 
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ber if said selected non-canonical telephone 
number does not contain said second portion, 
whereby said further expanded non-canonical 
. telephone number will contain said first and 
second portions corresponding to said first and 6 
second portions of said station canonical tele- 
phone number. 

. 11. The system of claim 10 wherein said first 

portion of said station canonical telephone io 
number comprises one of a country code and 
a long distance code. 

12. The system of claim 9, further Including a 
dialer generating dialing signals on the tele- 76 
phone exchange to Initiate telephonic commu- 
nication to said expanded non-canonical tele- 
phone number. 

13. The system of claim 9. further including man- 20 
ual entry means for manually entering said 
callee telephone number into said phone book 
storage area by a user. 

14. The system of claim 9 wherein said phone 25 
book storage area contains an interchange car- 
rier telephone number for a designated long 
distance carrier, the system further including 
adder means for adding said interchange car- 
rier telephone number to said expanded non- 30 
canonical telephone number to permit tele- 
phonic communication to said expanded non- 
canonical telephone number using said des- 
ignated long distance carrier. 

35 

15. The system of claim 14, further including a 
dialer generating dialing signals on the tele- 
phone exchange to initiate telephonic commu- 
nication to said expanded non-canonical tele- 
phone number, said dialing signals including 4o 
dialing signals for said preferred interchange 
carrier telephone number to permit telephonic 
communication to said expanded non-canoni- 
cal telephone number using said designated 

long distance carrier. 45 

16. A system for telephonic communication from a 
first location coupled to a telephone exchange, 
the system comprising: 

a data storage table containing a plurality so 
of country codes identifying the telephone ex- 
change of individual countries and a plurality of 
long distance codes corresponding to long dis- 
tance codes if any for each of said individual 
countries; 66 

a phone book storage area for storing at 
least a first non-canonical telephone number 
for a location other than the first location; 



selection means for selecting one of saki 
stored non-canonical telephone numbers from 
said phone book storage area; and 

an expansion analyzer analyzing said se- 
lected non-canonical telephone number to de- 
termine if said selected non-canonical tele- 
phone number contains a first portion corre- 
sponding to one of said plurality of country 
codes in said data table and designating said 
first portion as said one country code if said 
first portion contains said one country code, 
said expansion analyzer further analyzing said 
selected non-canonical telephone number to 
determine if said selected non-canonical tele- 
phone number contains a second portion cor- 
responding to one of said plurality of long 
distance codes in said data table correspond- 
ing to said one country code and designating 
said second portion as. said one long distance 
code if said second portion contains said one 
long distance code. 

17. The system of claim 16, further including a 
station information storage area storing a sta- 
tion canonical telephone number for the first 
location, said station canonical telephone num- 
ber having an country code portion and a long 
distance code portion, sdd expansion analyzer 
expanding said selected non-canonical tele- 
phone number by adding said country code 
portion of said station canonical telephone 
number to said selected non-canonical tele- 
phone number if said selected non-canonical 
telephone number does not contain said first 
portion corresponding to one of said plurality 
of country codes in said data table, said ex- 
pansion analyzer further expanding said se- 
lected non-canonical telephone number by 
adding said long distance code portion of said 
station canonical telephone number to said se- 
lected non-canonical telephone number if said 
selected non-canonical telephone number does 
not contain said second portion corresponding 
to one of said plurality of long distance codes 
in said data table, whereby said expanded 
non-canonical telephone number will contain 
said first and second portions corresponding to 
country code and long distance code portions, 
respectively. 

18. A system for telephonic communication from a 
first location coupled to a telephone exchange, 
the system comprising: 

a data storage table containing a plurality 
of country codes identifying the telephone ex- 
change of individual countries and a plurality of 
long distance codes corresponding to long dis- 
tance codes for each of said individual coun- 
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tries that use long distance codes; 

a station information storage area storing a 
station canonical telephone number for the first 
location, said station canonical telephone num- 
ber having a country code portion, a long s 
distance code portion, and a subscriber num- 
ber portion; 

data entry means for entering a non-ca- 
nonical telephone number for a location other 
than the first location; and io 

an expansion analyzer analyzing said non- 
canonical telephone number to determine a 
number of digits in said non-canonical tele- 
phone number and processing said non-ca- 
nonical telephone number in a manner depen- 75 
dent on said determined number of digits, said 
expansion analyzer expanding said non-ca- 
nonical telephone number by adding said 
country code portion and said long distance 
code portion of said station canonical tele- 20 
phone number if said determined number of 
digits corresponds to the number of digits in 
said subscriber number portion of said station 
canonical telephone number, said expansion 
analyzer expanding said non-canonical tele- 25 
phone number by adding said country code 
portion of said station canonical telephone 
number if said determined number of digits 
corresponds to the number of digits in said 
long distance code portion and said subscriber 30 
number portion of said station canonical tele- 
phone number. 

19. The system of claim 18 wherein said station 
information storage area contains a plurality of 3S 
telephone prefixes corresponding to long dis- 
tance calling prefixes and international calling 
prefixes, the system further including a prefix 
adder means for adding a selected one of said 
prefixes to said callee telephone number to 4o 
generate a final callee telephone number. 

20. The system of claim 18 wherein said station 
information storage area contains a plurality of 
telephone prefixes corresponding to long dis- 45 
tance calling prefixes and international calling 
prefixes, said expansion analyzer deleting a 
callee long distance prefix from said non-ca- 
nonical telephone number if said determined 
number of digits corresponds to the number of so 
digits in said subscriber number portion of said 
station canonical telephone number and said 

long distance prefix. 

21. The system of claim 18 wherein said station 55 
information storage area contains an inter- 
change carrier telephone number for a des- 
ignated long distance carrier, the system fur- 



ther including adder means for adding said 
Interchange carrier telephone number to said 
expanded non-canonical telephone number to 
permit telephonic communication to said ex- 
panded non-canonical telephone number using 
said designated long distance carrier. 

2Z The system of claim 18 for use with a tele- 
phone exchange using a user code for billing 
purposes, the system further Including a user 
identification storage area containing the user 
code used for billing purposes, said expansion 
analyzer adding the user code to said ex- 
panded non-canonical telephone number in re- 
sponse to the user selection of the user code 
for billing purposes. 

23. A system for telephonic communication from a 
first location coupled to a telephone exchange, 
the system comprising: 

a station information storage area storing a 
station canonical telephone number for the first 
location, said station canonical telephone num- 
ber having least first and second portions: 

data entry means for entering a non-ca- 
nonical telephone number for a location other 
than the first location; and 

an expansion analyzer analyzing said non- 
canonical telephone number to determine If 
said non-canonical telephone number contains 
a first portion corresponding to said first por- 
tion of said station canonical telephone num- 
ber, said expansion analyzer expanding said 
non-canonical telephone number by adding 
said first portion of said station canonical tele- 
phone number to said non-canonical telephone 
number if said non-canonical telephone num- 
ber does not contain said first portion, whereby 
said expanded non-canonical telephone num- 
ber will contain said first portion of said station 
canonical telephone number. 

24. The system of claim 23 wherein said expan- 
sion analyzer further analyzes said non-canoni- 
cal telephone number to determine if said non- 
canonical telephone number contains a second 
portion corresponding to said second portion 
of said station canonical telephone number, 
said expansion analyzer further expanding said 
non-canonical telephone number by adding 
said second portion of said station canonical 
telephone number to said non-canonical tele- 
phone number if said non-canonical telephone 
number does not contain said second portion, 
whereby said further expanded non-canonical 
telephone number will contain said first and 
second portions corresponding to said first and 
second portions of said station canonical tele- 
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phone number. . 

25. The system of claim 23 wherein said station 
information storage area contains a preferred . 
interchange carrier telephone number for a 6 
designated long distance carrier, the system 
further including adder means for adding said 
preferred interchange carrier telephone num- 
ber to said expanded non-canonical telephone 
number to permit telephonic communication to io 
said expanded non-canonical telephone num- 
ber using said designated long distance car- 
rier. 

26. The system of claim 23 for use with a tele- 1 6 
phone exchange using a user code for billing 
purposes, wherein said station information stor- 
age area contains the user code used for bill- 
ing purposes, said expansion analyzer adding 

the user code to said expanded non-canonical 20 
telephone number in response to the user se- 
lection of the user code for billing purposes. 

27. The system of claim 23 wherein said first 
portion of said station canonical telephone 25 
number comprises one of a country code and 

a long distance code. 

28. The system of claim 23, further including a 
dialer generating dialing signals on the tele- 30 
phone exchange to initiate telephonic commu- 
nication to said expanded non-canonical tele- 
phone number. 

29. The system of claim 28 wherein said dialer as 
includes a speaker to acoustically couple the 
system to the telephone exchange to transmit 

said dialing signals to the telephone exchange. 

30fc The system of claim 23, further including sta- 40 
tion alteration means for altering said station 
canonical telephone number and storing said 
altered station canonical telephone number in 
said station information storage area, said ex- 
pansion analyzer using said altered station ca- 46 
nonical telephone number to analyze said non- 
canonical telephone number. 

31. The system of claim 23 wherein said data 
entry means includes a l^eypad to permit the so 
manual entry of said non-canonical telephone 
number by a user. 

32. The system of claim 23 wherein said data 
entry means includes a touch sensitive display 55 
to permit the manual entry of said non-canoni- 
cal telephone number by a user. 
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33. The system of claim 23, further Including a 
phone book storage area storing a plurality of 
non-canonical telephone numbers for locations 
other than the first location, and selection 
means for selecting one of said plurality of 
stored non-canonical telephone numbers from 
said phone book storage area as said ndn- 
canonical telephone number. 

34. The system of claim 33 wherein said phone 
book storage area contains an interchange car- 
rier telephone number for a designated long 
distance carrier, the system further including 
adder means for adding said interchange car- 
rier telephone number to said expanded non- 
canonical telephone nunriber to permit tele- 
phonic communication to said expanded non- 
canonical telephone number using said des- 
ignated long distance carrier. 

35. The system of claim 23, further including ca- 
nonical processing means for processing said ■ 
expanded non-canonical telephone number by 
coniparing said first portion of said station ca- 
nonical telephone number to said first cor- 
responding first portion of said expanded non- 
canonical telephone number and deleting said 
first portion of said expanded non-canonical 
telephone number if said first portion of said 
station canonical telephone number matches 
said first corresponding first portion of said 
expanded non-canonical telephone number to 
generate a callee telephone number. 

36. The system of clainn 35 wherein said station 
Information storage area contains a plurality of 
telephone prefixes corresponding to long dis- 
tance calling prefixes and international calling 
prefixes, the system further including a prefix 
adder means for adding a selected one of said 
prefixes to said callee telephone number to 
generate a final callee telephone number. 

37. The system of claim 35, further Including cor- 
rection means for permitting the user to gen- 
erate a corrected callee telephone number if 
said first portion of said expanded non-canoni- 
cal telephone number was deleted by said 
canonical processing means, said correction 
means restoring said first portion of said ex- 
panded non-canonical telephone number to 
generate said callee telephone number. 

38. The system of claim 37, further Including 
memory means for generating said corrected 
callee telephone number in subsequent tele- 
phone calls from the first location to said non- 
canonical telephone number. 
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39. A system for telephonic communication from a 
first location coupled to a telephone exchange, 
the system comprising: 

a station information storage area storing a 
station canonical telephone number for the first 6 
location, said station canonical telephone num- 
ber having at least first and second portions; 

a rule storage area containing telephone 
numbering rules for a plurality of countries; 

data entry means for entering a non-ca- io 
nonical telephone number for a location other 
than the first location; and 

an expansion analyzer analyzing said non- 
canonical telephone number to determine if 
said non-canonical telephone number contains 76 
a first portion corresponding to a country code 
for a particular one of said plurality of coun- 
tries, said expansion analyzer expanding said 
non-canonical telephone number using tele- 
phone numbering rules for said particular 20 
country if said first portion of said non-canoni- 
cal telephone number corresponds to said par- 
ticular country, said expansion analyzer ex- 
panding said non-canonical telephone number 
by adding said first portion of said station 2S 
canonical telephone number to said non-ca- 
nonical telephone number if said first portion of 
said non-canonical telephone number does not 
correspond to said country code for any of 
said plurality of countries. so 

40. A system for telephonic communication from a 
first location, the system comprising: 

a station information storage area storing a 
station canonical telephone number for the first 35 
location, said station canonical telephone num- 
ber having at least first and second portions; 

data entry means for entering a non-ca- 
nonical telephone number for a second loca- 
tion different from the first location; 40 

a telephone exchange coupling the first 
location to said second location; and 

an expansion analyzer analyzing said non- 
canonical telephone number to determine if 
said non-canonical telephone number contains 46 
a first portion corresponding to said first por- 
tion of said station canonical telephone num- 
ber, said expansion analyzer expanding said 
non-canonical telephone number by adding 
said first portion of said station canonical tele- 50 
phone number to said non-canonical telephone 
number If said non-canonical telephone num- 
ber does not contain said first portion, whereby 
said expanded non-canonical telephone num- 
ber will contain said first portion corresponding 66 
to said first portion of said station canonical 
telephone number. 



41. The system of claim 40 wherein said expan- 
sion analyzer further analyzes said non-canoni- 
cal telephone number to determine If said non- 
canonical telephone number contains a second 
portion corresponding to said second portion 
of said station canonical telephone number, 
said expansion analyzer further expanding said 
non-canonical telephone number by adding 
said second portion of said station canonical 
telephone number to said non-canonical tele- 
phone number if said non-canonical telephone 
number does not contain said second portion, 
whereby said further expanded non-canonical 
telephone number will contain said first and 
second portions corresponding to said first and 
second portions of said station canonical tele- 
phone number. 

42. A method for telephonic communication from a 
first location coupled to a telephone exchange, 
the method comprising the steps of: 

(a) storing a station canonical telephone 
number for the first location, said station 
canonical telephone number having at least 
first and second portions; 

(b) storing at least a first non-canonical tele- 
phone number for a location other than the 
first location in a phone book storage area; 

(c) selecting one of said stored non-canont- 
cal telephone numbers from said phone 
book storage area; 

(d) determining if said selected non-canoni- 
cal telephone number contains a first por- 
tion corresponding to said first portion of 
said station canonical telephone number; 
and 

(e) expanding said selected non-canonical 
telephone number by adding said first por- 
tion of said station canonical telephone 
number to said selected non-canonical tele- 
phone number if said selected non-canoni- 
cal telephone number Is determined not to 
contain said first portion of said selected 
non-canonical telephone number, whereby 
said expanded non-canonical telephone 
number will contain said first portion cor- 
responding to said first portion of said sta- 
tion canonical telephone number. 

4a The method of claim 42, further including the 
steps of: 

(f) further analyzing said selected non-ca- 
nonical telephone number to determine If 
said selected non-canonical telephone num- 
ber contains a second portion correspond- 
ing to said second portion of said station 
canonical telephone number; and 
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(g) further expanding said selected non-ca- 
nonical telephone number by adding said 
second portion of said station canonical 
telephone number to said selected non-ca- . 
nonical telephone number If said selected 5 
non-canonical telephone number does not 
" ' contain said second portion, whereby said 
further expanded non-canonical telephone 
number will contain said first and second 
portions corresponding to said first and sec- io 
ond portions of said station canonical tele- 
phone number.- 

44. The method of claim 42 wherein said first 
portion of said station canonical telephone is 
number comprises one of a country code and 

a lorig distance code. 

45. The method of claim 42 wherein said phone 
book storage area contains an interchange car- 20 
rier telephone number for a designated long 
distance carrier, the method further including 

the step of adding said interchange carrier 
telephone number to said expanded non-ca- 
nonical telephone number to permit telephonic 26 
communication to said expanded non-canoni- 
cal telephone number using said designated 
long distance carrier. 

46. The method of claim 42, further including the 30 
steps of: 

comparing said first portion of said station 
canonical telephone number to said corre- 
sponding first portion of said expanded non- 
canonical telephone number; and 35 

deleting said first portion of said expanded 
non-canonical telephone number If said first 
portion of said station canonical telephone 
number matches said corresponding first por- 
tion of said expanded non-canonical telephone 4o 
number to generate a callee telephone num- 
ber. 

47. The method of claim 46 for use In a telephone 
storing at least a first telephone prefix, the 45 
method further including the step of adding the 

first telephone prefix to said callee telephone 
number if said first portion of said expanded 
non-canonical telephone number is not de- 
leted. 50 

48. The method of claim 46, further including the 
steps of: 

manually entering a corrected callee tele- 
phone number if said first portion of said ex- 55 
panded non-canonical telephone number was 
deleted; and 

restoring said first portion of said expand- 



ed non-canonical telephone number to gen- 
erate said callee telephone number. 

49. The method of claim 48, further including the 
step of using said corrected callee telephone 
number in subsequent telephone calls from the 
first location to said non-canonical telephone 
number. 

50. The method of claim 42, further Including the 
step of generating dialing signals on the tele- 
phone exchange to initiate telephonic commu- 
nication to said expanded non-canonical tele- 
phone number. 

51- The method of claim 42, further including the 
step of generating audio tones corresponding 
to said expanded non-canonical telephone 
number dialer to acoustically couple dialing 
signals to the telephone exchange. 

52. The method of claim. 42, further including the 
step of manually entering said callee telephone 
number Into said phone book storage area. 

53. A method for telephonic communication from a 
first location coupled to a telephone exchange, 
the method comprising the steps of: 

(a) storing a station canonical telephone 
number for the first location, said station 
canonical telephone number having at least 
first and second portions; 

(b) entering a non-canonical telephone num- 
ber for a location other than the first loca- 
tion; 

(c) analyzing said non-canonical telephone 
number to determine If said non-canonical 
telephone number contains a first portion 
corresponding to said first portion of said 
station canonical telephone number; and 

(d) expanding said non-canonical telephone 
number by adding said first portion of said 
station canonical telephone number to said 
non-canonical telephone number if said 
non-canonical telephone number is deter- 
mined not to contain said first portion of 
said non-canonical telephone number, 
whereby said expanded non-canonical tele- 
phone number will contain a first portion of 
said non-canonical telephone number cor- 
responding to said first portion of said sta- 
tion canonical telephone number. 

54. The method of claim 53. further including the 
steps of: 

(e) further analyzing said non-canonical tele- 
phone number to determine if said non- 
canonical telephone number contains a sec- 
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38 



ond portion corresponding to said second 
portion of said station canonical telephone 
number; and 

(f) further expanding said non-canonical 
telephone number by adding said second 5 
portion of said station canonical telephone 
number to said non-canonical telephone 
number if said non-canonical telephone 
number is determined not to contain said 
second portion of said non-canonical tele- io 
phone number, whereby said further ex* 
panded non-canonical telephone number 
will contain first and second portions cor- 
responding to said first and second portions 
of said station canonical telephone number. is 

55. The method of claim 54 wherein said first 
portion of said station canonical telephone 
number comprises one of a country code and 

a long distance code. 20 

56. The method of claim 53, further including the 
step of generating dialing signals on the tele* 
phone exchange to Initiate telephonic commu- 
nication to said expanded non-canonical tele- 25 
phone number. 

57. The method of claim 53, further including the 
step of generating audio tones corresponding 

to said expanded non-canonical telephone 30 
number dialer to acoustically couple dialing 
signals to the telephone exchange. 

58. The method of claim 53. further including this 
steps of: 35 

altering said station canonical telephone 
number; and 

storing said altered station canonical tele- 
" phone number in said station information stor- 
age area, said step (c) of analyzing uses said 
altered station canonical telephone number to 
analyze said non-canonical telephone number 
instead of said station canonical telephone 
number. 

59. The method of claim 53 wherein said step (b) 
of entering a non-canonical telephone number 
includes the entry of said non-canonical tele- 
phone number on a keypad by a user. 

60. The method of claim 53 wherein said step (b) 
of entering a non-canonical telephone number 
Includes the entry of said non-canonical tele- 
phone number on a touch sensitive display by 

a user. 66 
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60 



ing a plurality of non-canonical telephone num- 
bers for locations other than the first location, 
the method further including the step of select- 
ing one of said plurality of stored non-canoni- 
cal telephone numbers from said phone book 
storage area for use as said non-canonical 
telephone number. 

62. The method of claim 53, further including the 
step of using a dialer to generate dialing sig- 
nals on the telephone exchange to initiate tele- 
phonic communication to said expanded non- 
canonical telephone number. 

6a The method of claim 62 wherein said dialer 
includes a speaker, the method further includ- 
ing the steps of generating acoustic tones cor- 
responding to said dialing signals, and trans- 
mitting said acoustic tones to the telephone 
exchange. 

64. A method for telephonic communication from a 
first location coupled to a telephone exchange, 
the first location containing a station informa- 
tion storage area storing a station canonical 
telephone number for the first location, said 
station canonical telephone number having at 
least first and second portions, and a rule 
storage area containing telephone numbering 
rules for a plurality of countries, the method 
comprising the steps of: 

(a) entering a non-canonical telephone num- 
ber for a location other than the first loca- 
tion; 

(b) analyzing said non-canonical telephone 
number to determine if said non-canonical 
telephone number contains a first portion 
corresponding to a particular one of said 
IjjyTgnty^f countries, 

(c) "^xpan"8ing said hbn-canonical telephone 
number using telephone numbering rules 
for said particular country K said first portion 
corresponds to said particular country; and 

(d) expanding said non-canonical telephone 
number by adding said first portion of said 
station canonical telephone number to said 
non-canonical telephone number if said first 
portion of said non-canonical telephone 
number does not correspond to any of said 
plurality of countries. 



61. The method of claim 53 wherein the first loca- 
tion contains a phone book storage area stor- 
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